Distribution patterns of mammals often reflect availability of certain resources, for example roosting sites or foraging habitats (Shultz et al. 1999; Wiens 2001) . In an anthropogenically altered environment, the behavioral flexibility of a species toward environmental changes may be crucial for its persistence, because generalists are less vulnerable to modifications of their resources than are specialists (Primack 1998) . For conservation, it is therefore essential to assess the adaptability of a species to various habitats.
Bats, which have been recognized as excellent model taxa for conservation practice (Fenton et al. 1992; Primack 1998; Racey and Entwistle 2003) , differ considerably in their ability to make use of habitats subject to various degrees of alteration (e.g., Drescher and Niederfringer 2002, www.vleermuis.net; Fenton and Rautenbach 1998; Vaughan et al. 1996) . Thus, tree logging (Patrequin and Barclay 2003) , contamination of rivers by sewage (Korine and Pinshow 2004; Williams and Feltmate 1992) , enrichment of rivers by nitrogen and phosphorous (Racey et al. 1998) , intensive management of grassland and arable land (Goiti et al. 2002, www.vleermuis.net; Shiel et al. 1998) , and the presence of streets (Fuhrmann and Seitz 1992; Kiefer et al. 1995) have been shown to have different effects on different species. Moreover, apparently positive alterations, such as increased insect density close to streetlamps, may not necessarily guarantee high foraging success because streetlamps attract many tympanate insects, which have evolved efficient defense mechanisms against bats (Jones and Rydell 2003) . Often, behavioral and dietary specialization determine whether a bat profits or suffers from habitat alterations (e.g., Rydell and Baagøe 1996) . In fact, habitat specialization of a species may also indicate the extinction risk (Safi and Kerth 2004) .
The northern bat (Eptesicus nilssonii) is widespread and abundant in sparsely populated areas of Scandinavia but patchily distributed and critically endangered (Red List 2) in Germany (Meschede and Rudolph 2004) . Can this restricted occurrence be attributed to particular habitat requirements? Although the diet composition of the species suggests a generalist's feeding behavior (Andreas 2002; Rydell 1992a) , activity measurements (e.g. , Rydell 1992b; Skiba 1986 ) reveal a certain degree of habitat specialization: the bats were frequently seen to hunt above lakes and around streetlamps. The latter suggests that the species is able to profit considerably from anthropogenic habitat alterations. However, when using activity measurements, replicative countings of bats may lead to an overall overestimate of bat abundance (Bartonicka 2002; Rautenbach et al. 1996) , particularly when bats are patrolling along streetlamps. Moreover, activity measurements do not provide data about individual strategies, that is, flexibility in habitat use. Hence, telemetry data are needed. The only radiotracking study conducted in E. nilssonii so far (de Jong 1994) took place in an area dominated by coniferous forest and lakes with a relatively low degree of human alterations.
The purpose of the present study was to assess for the 1st time the importance of natural versus anthropogenically altered habitats for E. nilssonii by radiotracking bats from a colony situated at the edge of the Harz Nature Reserve in Germany. If anthropogenically altered habitats were as important to E. nilssonii as suggested by some of the above previous studies, the rarity and patchy occurrence of this species in Germany should have reasons other than human changes to its environment. If, on the other hand, natural habitats were more important to the species, populations should have suffered from the dramatic changes of the landscape within the past decades and occurrence should reflect the impact of past and present large-scale landscape use (Walsh and Harris 1996) . We therefore chose a study area with access to habitats with a varying degree of human alteration. Particular focus was set on the individual habitat use of colony members because this provides information about the flexibility in habitat choice and hence also about the extinction risk of the species. Knowledge about the species' potential to make use of anthropogenically altered habitats as well as about its behavioral flexibility will provide crucial keys for conservation and help to explain the patchy distribution of E. nilssonii in Germany.
MATERIALS AND METHODS
Study area.-We conducted the study at Bad Grund (Lower Saxony, Germany; 518499N, 108149E), at the western edge of the Harz Mountains. The climate is cold temperate with moderately warm summers. Elevations ranged from 150 to 550 m, with the maternity roost being situated at 365 m.
Potential habitats in the study area included forest consisting of an equal mix of coniferous and deciduous trees, grassland with a varying degree of agricultural usage, lakes, and fields. The study area comprised a considerable amount of urban areas, including industrial areas, residential areas, streets, and railway tracks.
Animals, capture, and marking.-The maternity roost was in the attic of a house in Bad Grund. The maximum number of adult bats as estimated by counting their emergence from the roost was 22. Bats were captured upon emergence, weighed using a 50-g Pesola spring balance (Baar, Switzerland), and the forearm length of the right wing was measured using a vernier caliper. We determined sex and reproductive status and assessed age by checking the degree of ossification of the forearm fissure. Animals were then equipped with arm rings (size H, Museum Alexander König, Bonn, Germany). Radiotransmitters (weight 0.64 g, BD-2A, Holohil Systems Ltd., Carp, Ontario, Canada) were attached to the back using Sauer medical glue (Lobbach, Germany). Relative weight of transmitters ranged from 4.7% to 8.5% of the bats' body mass. The bats were subsequently marked individually by gluing colored reflective tape to the antenna of the transmitter or the arm ring. We released bats in front of the maternity roost. To avoid stress to pregnant females, we conducted no captures during the supposed time of parturition in this roost, which had taken place between 12 and 24 July in previous years (W. Rackow, pers. comm.). We heard the 1st occurrence of isolation calls of juvenile E. nilssonii (cf. Rydell 1986) (Animal Care and Use Committee 1998) .
We report data from 13 (10 female and 3 male) bats that kept transmitters for more than 24 hours, 8 tracked in 2002 and 5 tracked in 2003 (Table 1) . These bats were radiotracked between 18 May and 30 July. By 1 August, the number of bats in the maternity roost had decreased to ,5, so we stopped tagging bats.
Radiotracking and field observation.-Radiotracking equipment consisted of a receiver with a 3-element Yagi antenna (Regal 2000, Titley Electronics, Ballina, Australia). We used the homing-in-on-theanimal method (cf. Kenward 2000; White and Garrott 1990) , following bats by car or by walking. Permission to follow the bats within the Harz Nature Reserve was granted by the Office of silvicultural administration of Seesen (permit di 31.033) and the Catto et al. [1996] ) indicated commuting. When the directional change stopped, we usually found the bat in 5 min. We described a bat as unobserved when visual contact was lost for .5 min. The presence of conspecifics and of bats of other species flying within the foraging areas of tagged bats was detected visually and using a U30 bat detector (Ultra Sound Advice, London, United Kingdom) and further confirmed by subsequent sound analysis (see below). Fixes were entered into digital maps (Department for Basic Geological Data in Lower Saxony) using GIS Arc View (ESRI Inc., Version 3.3, Redlands, California) and rounded to the nearest 25 Â 25 m in the Gauss-Krüger coordinate grid, thus taking into account the typical flight path lengths of E. nilssonii while foraging. Outer fixes for each bat were linked, resulting in 100% minimum convex polygons (Kenward 2000) , hence forward referred to as home ranges. Two males (m2 and m3) conducted long-distance commuting flights outside their regular home ranges. For these males, habitat use was characterized in core ranges within which they spent their regular foraging activity.
Finally, temperature 1.5 m above ground was measured at the intersection of forest, grassland, and urban area about 100 m from the maternity roost. Measurements were conducted 3 times per radiotracking night in 60 radiotracking nights. Median night temperature was 12.78C (interquartile range: 10.8-15.48C; n ¼ 60) and dropped below 68C during 2 nights only.
Acoustic species identification.-Echolocation calls and social calls were detected using a U30 bat detector connected to a portable ultrasound processor (PUSP, Ultra Sound Advice, London, United Kingdom), extended 10-fold, and digitized directly via the sound card of an Acer Travelmate 223 XC (Acer, Manila, Philippines) notebook computer, or stored on tape (using a WM D6C tape recorder [Sony Inc., Tokyo, Japan] and TDK SA Type II tapes [Ratingen, Germany] ) and later transferred to the computer for further analysis with BatSound (Version 1.2, Pettersson Elektronik AB, Uppsala, Sweden). We identified species according to Zingg (1990) , Vaughan et al. (1997) , Russ (1999), and A. Schaub (in litt.) . For identification of nonmarked E. nilssonii, we used reference calls (about 800 calls) of bats from the maternity roost. If species identification was not possible, we classified the individuals either to genus or as ''unidentified.'' Data analysis.-We determined bat activity and habitat use by the minute for each night. Contact time was the time an animal could be observed per night. Nightly flight time was defined as the contact time individuals spent flying outside the roost and comprises foraging time, that is, the time a bat spent flying continuously back and forth within a restricted area per night, as well as time spent commuting, that is, the time a bat traveled between 2 foraging sites. Bats started regular foraging activity on the night of tagging and did not seem affected by carrying transmitters. Therefore, the night after capture was included in the subsequent data analysis. Statistics were calculated with percentages of flight time when considering habitat use or percentages of foraging time when considering inter-and intraspecific encounters.
Habitats were categorized in 2 ways. First, we discriminated between 5 habitat types: forest, grassland, lakes and rivers, urban areas, and fields (arable land). To quantify the importance of anthropogenic influence for habitat use, we classified the following as natural areas: forest habitats, grassland without fertilizing or cattle grazing, and lakes unpolluted by sewage. We classified the following as anthropogenically altered: urban areas, fields, lakes contaminated by sewage treatment or used for raising fish, and grassland with intensive cattle grazing. For each bat, the spatial percentages of the above habitat types were calculated in its individual home range using GIS Arc View (ESRI, Version 3.3).
To study seasonal differences, we divided the entire observation period into 2 periods of similar duration relative to the birth of the young. The period before births lasted from 18 May until 21 June, and the period thereafter from 22 June to 30 July. For female f 7, which was observed in both periods, only data obtained in period 2 were included in seasonal comparisons to avoid pseudoreplication.
Because data were not normally distributed, most values are given as medians and interquartiles, and some are given as ranges. Statistical tests were performed using STATISTICA (StatSoft Inc., Kernel Release 5.5, Tulsa, Oklahoma) and SAS (Version 8.2, IML module, SAS Institute Inc., Cary, North Carolina).
To check for home-range selectivity, we compared composition of habitats and elevations within individual circles around the maternity roost (expected) to the composition within individual minimum convex polygons (observed). The radius of the circle was chosen individually according to the maximum distance the bat was observed from the roost and thus determined the area to which the bat theoretically had access. For each category, difference values (observed À expected) were calculated (for habitat and elevation) and the resulting distribution was tested against a symmetric distribution around zero using 2-sided Wilcoxon signed-rank tests. Next, based on the assumption of a homogeneous use of all habitats by the bats, we calculated expected frequencies from area percentages of the habitat types and elevations within each bat's home range and compared them to the observed frequencies. Habitat types and elevations were sampled at 15-min intervals to avoid temporal autocorrelation (cf. Aihartza et al. 2003; Henry et al. 2002) . Based on a flight speed of 5.8 m/s, determined for a commuting bat in this study, all bats were able to cross their entire home ranges within 11 min (10-13 min). Because distribution of habitats and elevations within the minimum convex polygons was extremely unequal, criteria for ordinary chi-square statistics were not fulfilled (Horn 1977) . We therefore calculated multinomial tests. In cases where significant deviations of observed from expected habitat use were detected, we conducted binomial tests for each category to detect specific differences in habitat use.
To test for seasonal and sex-specific differences in habitat use, we used bats as replicative units (medians of all nights per bat). To test for individual differences, we used nights as replicative units. We employed Kruskal-Wallis H-tests and Mann-Whitney U-tests.
Spearman rank correlation and corresponding tests were calculated to detect effects of temperature on habitat use in bats. In this case, percentages of flight time per habitat type were pooled for all radiotracking nights with median temperature measurements (n ¼ 60).
All tests were performed at the global significance level of 5%. In all multiple tests, Bonferroni correction was applied to ensure an overall significance level of 5%. For these tests, P-values are reported in relation to Bonferroni adjusted levels.
RESULTS
Contact time and time budget.-Visual and acoustic contact with tagged bats was maintained most of the time. Average contact time for the 13 bats was 427 min (362-467 min; n ¼ 13) making up 93% (86-99%) of total observation time. The bats spent 43% (36-57%) of the contact time flying outside the roost. Eighty-one percent (73-90%) of the flight time was spent foraging in habitats that were normally within a range of 4 km of the day roost. However, the 2 males (m2 and m3) tagged after birth of the young displayed extended exploring flights outside the core home range normally used for foraging. They traveled up to 70 km per night following vegetation structures, rivers, streetlamps, and streets without staying at any 1 site longer than 2 min. Consequently, the percentage of commuting time was particularly high in those animals (medians: m2, 27%; m3, 40% of flight time).
Home ranges and habitat composition.-Median homerange size was 524 ha (217-732 ha; n ¼ 13) and increased substantially from May to July (Figs. 1a-e) . Home ranges of individuals showed considerable overlap and most areas used were situated northwest of the maternity roost (Figs. 1a-e) .
Habitat composition was calculated based on individual home ranges. Forest and grassland were predominant habitats in terms of area percentages (Fig. 2) . Spatial percentages of natural habitats prevailed over spatial percentages of anthropogenically altered habitats (cf. Fig. 3 ).
Multiple comparisons of observed and expected percentages of elevations within home ranges and total accessible area, respectively, revealed significant differences between observed and expected percentages at some elevations (Wilcoxon signed-rank test, P , 0.007). The individual observations show that the bats preferred to fly at elevations below roost level and avoided those above roost level.
We found no significant difference between the habitat composition of the selected home ranges and the total accessible area (Wilcoxon signed-rank test, P . 0.05).
Habitat use.-We found no significant sex differences in habitat selection, possibly because of the small sample size of males (Mann-Whitney U-tests, n males ¼ 3, n females ¼ 10, P . 0.05). Overall use of the 5 habitat types was not correlated to ambient temperatures (Spearman rank correlation, r ¼ 0.13, 0.03, 0.09, À0.07, 0.18, n ¼ 60, P . 0.05). . Areas of home ranges are shown before birth of the young a) for females f1-f3 and male m1, 18 May-1 June and b) for females f4-7, 2-21 June; and after births for c) females f7-f9, 22 June-8 July and d) female f10 and males m2 and m3, 9-30 July. Range in d does not include occasional long-distance exploration flights for males m2 and m3. e) Total ranges including expoloration flights for males m2 and m3. Note that scale for e is different from scales for a-d.
On the assumption of a homogeneous use of each habitat type, we found significant differences between the expected and the observed habitat use for some of the bats (multinomial tests; cf. Figs. 2 and 3) .
Forest habitat was used more than other habitat types (Table  2) . It was used as expected by most bats before birth of the young but was used less frequently than expected by 3 females tagged thereafter (Table 3 ). In addition to seasonal variation, we found indications of individual differences in the use of forest habitats after the birth of young (n ¼ 30, H ¼ 14.1, P ¼ 0.015). Although female f 8 was observed hunting around streetlamps, female f 7, radiotracked at the same time, was found in forest habitats.
For urban habitats we found no selectivity before births (Table 3) , whereas most bats tagged thereafter used urban habitats more than expected. Because of the higher percentage of flight time spent in urban habitats after parturition, females tagged before and after births differed significantly in the use of these habitats (n ¼ 10, U ¼ 0, P ¼ 0.01; cf. Table 2 ). Seasonal use of urban habitats was most obvious when comparing the data obtained from female f7 before and after parturition: median use of urban areas amounted to only 6% (0-13%) of its flight time before birth of the young but 26% (8-37%) of its flight time after births (Table 2) . In urban habitats, streetlamps were a main attraction for the bats. Females tagged after births spent a median of 89% (n ¼ 4) of their foraging time within urban areas hunting around streetlamps.
Use of grassland was mostly opportunistic (Table 3) . Lakes also were used according to their availability by bats tagged before births, but used more than expected by 4 bats tagged after births (Table 3) . Deviations from expected use were significant in those bats (binomial tests, P , 0.01). Agricultural areas (fields) made up only tiny percentages within individual home ranges and were never used more than expected (Table  3) . To sum up, animals tagged before birth of the young tended -Observed and expected use of the 5 habitat types (left) and anthropogenically altered habitats (right) by 13 radiotracked Eptesicus nilssonii in the Harz Mountains, Germany. Sample size: n ¼ total number of 15-min intervals in which bats were observed to forage. Asterisk indicates significant deviations (P , 0.05) of observed from expected frequencies; n.s. indicates no significant difference from expected use. Observed direction of deviation from expected values is indicated by þ (used more than expected) and À (used less than expected) respectively; f ¼ female, m ¼ males. For female f7, data from before (1) and after (2) the birth of the young are shown. For males m2 and m3, calculations were based on habitat composition in the core areas. Blanks indicate bat was not observed in the habitat. to use habitats opportunistically, whereas those tagged after birth of the young were more selective in their habitat use. Urban areas were important habitats after birth of the young. Natural and anthropogenically altered habitats were used opportunistically by most bats tagged before birth of the young (binomial test, P , 0.05; Fig. 3a; Table 3 ). However, 3 females tracked thereafter foraged in anthropogenically altered habitats more than expected. Females tagged after births foraged in these habitats more frequently than those bats tagged before births (n ¼ 10, U ¼ 0, P ¼ 0.01).
Intra-and interspecific encounters.-The radiotagged individuals spent 86% (67-95%) of their foraging time hunting without conspecifics. Intraspecific encounters were more frequent in females (27% of foraging time with conspecifics) than in males (3% of foraging with conspecifics). Females tagged after births spent a higher percentage of foraging time hunting with conspecifics (39%; 34-48%) than the females tagged before births (14%; 0-24%; n ¼ 10, U ¼ 0, P ¼ 0.01; Fig. 4 ). Tagged bats foraging at streetlamps spent about 34-56% of their foraging time with conspecifics. In this situation, agonistic behavior, characterized by distress calls and aerial chases, occurred regularly.
Interspecific encounters were less frequent than intraspecific ones: tagged bats spent 0% (0-11%) of their foraging time per night hunting with other bat species. Simultaneous foraging with other species usually occurred above lakes or close to streetlamps. In most cases, Pipistrellus pipistrellus hunted next to female E. nilssonii (amounting to 9 min per night [range 0-45 min] for females tagged after birth of the young [n ¼ 4]). Overlap of flight paths was avoided by stratification, with pipistrelles hunting below the E. nilssonii. Other species involved in interspecific encounters were Myotis daubentonii, M. mystacinus or M. brandtii, Eptesicus serotinus, M. myotis, and Vespertilio murinus. On a rare occasion when E. serotinus and E. nilssonii were observed to forage together above an agricultural area, the tagged E. nilssonii disappeared immediately after the other species arrived.
Elevation-specific habitat use.-The home ranges of all tagged bats included elevations between 200 and 449 m (Table  4) . Bats had to fly over a crest 50 m above the roost to reach their preferred habitats. Except for 2 bats tagged after the birth of the young, bats did not climb .50 m at the beginning of a foraging flight.
Expected use of elevation differed significantly from observed use in most bats ( Fig. 5 ; Table 4): we found that elevations below 350 m were mostly avoided, whereas elevations between 350 and 399 m, that is, around roost level (360 m), were preferred by the majority of the bats (Table 4) .
DISCUSSION
Two trends emerged from our data. First, the bats tended to use habitats opportunistically before the birth of the young. Bats tagged after birth of the young were more selective; by then, urban habitats were key habitats. Thus, the bats displayed generalist behavior before and a more specialistlike behavior after births. These seasonal changes were confirmed by the behavior of female f 7, the only bat tracked before and after birth of the young. Second, after births, the use of forest and urban habitats was subject to considerable interindividual variation, indicating a use of individual strategies. How can the main factors influencing habitat use in bats, that is, ambient temperature, prey availability, predation, competition, and individual energetic requirements (cf. Erkert 1982) , account for these trends?
Temperature and prey availability.-Temperature has been shown to influence the general activity of E. nilssonii, particularly when it is below 68C, a threshold below which insect density becomes limiting (Rydell 1992a) . In our study, these minimum temperatures were reached only twice during the observation period. E. nilssonii was observed to hunt around streetlamps at times when we also observed high insect densities in the forest habitats and conspecifics were observed to hunt there successfully. Thus, habitat preferences may not be explained by prey abundance in our case. In fact, Ekman and de Jong (1994) and Rautenbach et al. (1996) found that bats do not always choose habitats of highest insect abundance for nocturnal foraging.
However, certain key habitats have been described that provide reliable patches of food at all times and can be crucial resources (e.g., Jaberg et al. 1998; Racey and Entwistle 2003; Rydell 1991; Walsh and Harris 1996) . Lakes may be among such key habitats because they provide a great abundance of insects (Russo and Jones 2003) , particularly nontympanate ones that consequently lack defense mechanisms and are thus easier to catch for foraging bats (Jaberg and Blant 2003) . In our study, however, lakes were rare and were used relatively little, contrasting with findings of de Jong (1994) about the crucial importance of lake habitats to E. nilssonii. Instead, urban areas constituted such key habitats, particularly after the birth of the young. In the use of these habitats, E. nilssonii resembled E. fuscus (Duchamp 2004 ) and E. serotinus (Catto et al. 1996) , although use of urban habitats was less pronounced than in the latter species and almost exclusively restricted to the time after births. The main attractions in urban habitats were illuminated areas (see also Rydell 1991) . Mercury lamps, which were used exclusively in towns and villages in the study area, attract large numbers of insects (Blake et al. 1994; Rydell 1992b; Rydell and Racey 1995) but also inhibit prey defense (Svensson and Rydell 1999; Svensson et al. 2003) . Additionally, the use of visual cues (Eklöf et al. 2002) may facilitate foraging in lighted areas, and food intake by E. nilssonii has been shown to be generally higher near streetlamps than in forest habitats (Rydell and Racey 1995) .
However, in view of the advantages of foraging around streetlamps, why did E. nilssonii tagged before births spend so little time hunting there? Predation pressure as well as intraand interspecific competition may account for this result.
Predation and competition.-We found no evidence for predation of E. nilssonii within the study area, although it cannot be excluded that the observed habitat use was somehow shaped by predation pressure suffered in the past. Being a middle-sized, fast-flying bat, the species may be well adapted to predation avoidance and thus be less vulnerable than small, slow-flying species (Baagøe 1987) .
Interspecific competition detected in this study was low. Other bat species that employ similar flight and foraging styles (E. serotinus and V. murinus) were but rarely observed foraging simultaneously with E. nilssonii. P. pipistrellus, the only species other than E. nilssonii known to have maternity roosts at Bad Grund, is a potential competitor because of the overlap in diet (Andreas 2002; Arlettaz et al. 2000; Rydell 1986; Swift et al. 1985) . However, the clear aerial stratification we observed suggests competition avoidance (cf. Racey and Entwistle 2003) and the coexistence of the 2 species may indicate a positive association (cf. Bell 1980) in our case.
Intraspecific competition is more likely to have had a considerable impact on habitat choice, especially near streetlamps, where general bat density can be vastly increased compared to unlit zones (Blake et al. 1994; Jones and Rydell 2003; Rydell and Racey 1995) . In our study, those E. nilssonii that intensely used streetlamp areas regularly foraged with expected values is indicated by þ (used more than expected) and À (used less than expected) respectively; f ¼ female, m ¼ males; n ¼ number of observations. For female f 7, data from before (1) and after (2) the birth of the young are shown.
other conspecifics. Agonistic interaction was obvious, as reported earlier for E. nilssonii in other habitats (Rydell 1986 (Rydell , 1992a . Taking into account that the frequency of conflicts depends on insect density (Rydell 1986) , prey abundance may be a limiting factor for the number of E. nilssonii hunting at streetlamps. Our results suggest that the bats employed different strategies to optimize energy acquisition: some bats preferred streetlamps as a predictable food resource, thereby tolerating a considerable level of intraspecific competition, whereas others avoided intraspecific competition and instead exploited other resources (e.g., forest). For females, the choice of either strategy might be influenced by the dominance status of individuals foraging within the same area (Rydell 1986 ). Also, their reproductive status and associated energetic needs (see below) may determine whether a bat decides to risk energetically costly competitive encounters at streetlamps. Intraspecific competition may thus have played a major role for the individual variability in habitat use observed in our study.
Individual energetics.-Finally, we may explain habitat use by the bats' energetic requirements. For females, the impact of pregnancy on maneuverability (Aldridge and Brigham 1988; Racey and Speakman 1987; Rydell 1993) , the elevated energetic needs of lactation (Wilde et al. 1995) , as well as the increased flight costs due to pregnancy and the need to suckle the young may cause seasonal differences in habitat use. In our study, a strategy of most females radiotracked immediately after the birth of the young was the extensive use of reliable urban habitats slightly below roost elevation level (i.e., at elevations below 365 m) and at short distances to the maternity roost, an appropriate, energy-maximizing (Aihartza et al. 2003 ) strategy during lactation.
For males, a lower reproductive impact on flight energetics is expected and thus commuting over large distances may also be a foraging strategy itself when linked to a continuous intake of ''aerial plankton'' as defined by Rydell 1992c. We observed the 2 males captured in late July to commute above rivers and along streetlamp alleys and forest edges during their exploring flights, and they showed frequent deviations from a straight flight course, providing evidence for feeding. A positive side effect of this commuting strategy is the avoidance of competition (Erkert 1982; Swift et al. 1985) , especially when intraspecific competition is increased after weaning.
Conclusions for distribution and conservation.-In the diverse environment of the present study, E. nilssonii showed a high flexibility in habitat choice by making use of natural as well as anthropogenically altered habitats. Because the habitats used in this study, and the urban key habitat in particular, do occur widely throughout Central Europe, habitat use fails to explain the distribution pattern of E. nilssonii.
A striking result of our study was that habitat use in E. nilsonii was coupled with low interspecific competition by bat species with a similar foraging behavior. Thus, we hypothesize that interspecific competition rather than habitat requirements accounts for the patchy distribution pattern of the species in Central Europe. The assumption is supported by the relative abundance of E. nilssonii in regions with coniferous forest typically characterized by low insect densities and, consequently, the lack of competing species (Ahlen and Gerell 1989; Ohlendorf 1987) . The occurrence of E. nilssonii is almost always correlated with either coniferous or mixed forest habitats (Meschede and Heller 2000) , which may serve as foraging grounds and provide roosting trees (Steinhauser 1999) . Distribution patterns of E. nilssonii in Central Europe may therefore reflect the availability of suitable forest as well as the frequency of potential competitors.
White streetlamps containing poisonous mercury have become increasingly rare in Germany and are gradually being replaced by sodium vapor lamps producing orange light and attracting far fewer insects (Rydell and Baagøe 1996) . This replacement, along with the expansion of agricultural areas at the cost of forests, means that the availability of forest habitats will continue to play a crucial role for the persistence of E. nilssonii in Germany. Conservation of woodland with understory maintained by moderate silviculture may thus constitute a major step to protect the species.
